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Radial density proles for the sample of dense ores assoiated with high-mass
star-forming regions from southern hemisphere have been derived using the data of
observations in ontinuum at 250 GHz. Radial density proles for the inner regions
of 16 ores (at distanes
<∼ 0.2 − 0.8 p from the enter) are lose on average to the
ρ ∝ r−α dependene, where α = 1.6±0.3. In the outer regions density drops steeper.
An analysis with various hydrostati models showed that the modied Bonnor-Ebert
model, whih desribes turbulent sphere onned by external pressure, is preferable
ompared with the logotrope and polytrope models pratially in all ases. With a
help of the Bonnor-Ebert model, estimates of entral density in a ore, non-thermal
veloity dispersion and ore size are obtained. The omparison of entral densities
with the densities derived earlier from the CS modeling reveals dierenes in several
ases. The reasons of suh dierenes are probably onneted with the presene of
density inhomogenities on the sales smaller than the telesope beam. In most ases
non-thermal veloity dispersions are in agreement with the values obtained from
moleular line observations.
1. INTRODUCTION
The knowledge of density struture in star-forming ores is very important for seleting
most adequate theoretial models and for understanding the proesses whih lead to for-
mation of stars from dense gas. Nowadays, there exists a general piture whih desribes
the low-mass star formation proess (M ∼ 1 M⊙) (see, e.g. [1, 2℄), whereas the proess of
star formation in lusters, where high-mass stars (M >∼ 8 M⊙) are born, is studied muh
weaker. The ores where low-mass stars are forming are assumed to be initially in hydrostati
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equilibrium in whih gravitational fore is in balane with thermal and magneti pressure.
During their evolution the ores loose stability and pass to the state of ontration. For the
ase when inner pressure is purely thermal whereas entral density and radius of the sphere
are nite, the stable solutions of hydrostati equations exist, if the sphere is onned by
external pressure (the Bonnor-Ebert model [3, 4℄). Reently, a number of papers appeared
whih onrm that this model well desribes the observed olumn density proles in dense
moleular loud ores where low-mass stars are forming (see, e.g. [57℄). Most of the studied
objets turn out to be either unstable or near the ritial state. Model alulations show that
the density distribution orresponding to the Bonnor-Ebert model an remain for unstable
objets [7, 8℄. Although this model desribes isothermal sphere, whereas observations show
that there are non-thermal gas motions in the studied objets whih lead to additional line
broadening, one an take them into aount by adding into equation of state the pressure
due to non-thermal motions and onsidering that it is uniform and isotropi (miroturbulent
approximation) [9℄. However, the model desribed above is not without alternatives. Re-
ently, the gravoturbulent model of star formation, where the observed ores an be unstable
density utuations in a turbulent loud, is developed [10℄. Nonetheless, density proles in
suh ores are lose to those followed from the Bonnor-Ebert model [11℄.
The piture of high-mass star formation in dense ores, where non-thermal turbulent
motions prevail upon the thermal ones and evolution is going onsiderably quiker than in
low-mass star-forming regions, is still under onstrution nowadays. Several theoretial works
suggest to use either polytrope models (P ∝ ρ1+1/N , where P is a pressure, ρ is a density) or
phenomenologial logotrope"model [14℄ (P/Pc = 1+A ln(ρ/ρc), where Pc and ρc are pressure
and density in the enter, respetively, A ≈ 0.2) as the equation of state for high-mass star-
forming regions. Both logotrope and polytrope equation with N < −1 predit an inrease of
veloity dispersion from enter to periphery orresponding to the observed relations between
line width and emission region size (see, e.g. [15, 16℄). However, a number of observations
of high-mass star-forming regions shows that non-thermal gas veloity dispersion is either
onstant or inreases towards the enter [16, 17℄ whih also allows to onsider polytropes
with positive N-index. Note, that both polytrope spheres with N > 5 and the spheres with
N < −1 as well as the Bonnor-Ebert isothermal sphere model have innite mass and innite
radius, so the stable ongurations an exist if they are onned by a pressure from external
medium [18℄. In order for a sphere to be in equilibrium, a enter-to-edge density ratio should
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be not higher than 14.3 in the Bonnor-Ebert model (see e.g. [19℄) while for the logotrope
model the maximum value for this ratio an reah
>∼ 100 [14℄.
Until now, the Bonnor-Ebert model is used in analysis of the observed gas and dust distri-
butions in the ores where low-mass stars are forming. In the studies of density distributions
in the ores assoiated with high-mass star-forming regions one usually limits himself by the
tting power-law dependenes into observational data. If objet is in hydrostati equilib-
rium, the power-law index of radial density prole written in the form of power-law funtion
(ρ ∝ r−α) is lose to zero in the enter and asymptotially tends to 2 (the Bonnor-Ebert
model) or to unity (the logotrope model) far from the enter. In the polytrope models
the α-index on periphery an aept values between 1 and 2 depending on the value of N .
Both the logotrope and the polytrope models are not free of drawbaks (see the ritique in
[13, 14, 20℄). This leads to the neessity of onsidering more omplex models [20, 21℄.
In order to examine the models one needs experimental measurements of density proles
whih an be obtained from observations of intensity distributions of optially thin moleular
lines, if radial exitation temperature prole is known, or from dust ontinuum emission if
dust temperature proles and dust absorption oeient are known. Reently, the methods
based on estimates of star olor variations in near infrared due to absorption in dust loud
are used to estimate dust olumn densities [22℄. In the present work an analysis of dust
ontinuum maps obtained towards several high-mass star-forming regions [23℄ is arried out.
The density proles in the ores ontained in these regions have been estimated with a help
of dierent models. The results of the analysis are given below.
2. SOURCE SELECTION
The data of observations of the sample of high-mass star-forming regions from southern
hemisphere in ontinuum at 250 GHz [23℄ have been used to estimate density proles. The
soure list with oordinates and distanes is given in Table 1.
The observed regions ontain one or several intensity peaks whih an be assoiated
with dense ores [23℄. Two examples of maps of the regions onsisted of one and three ores,
respetively, are shown in Fig. 1. Parameters of distint ores are determined by tting single
or multiple Gaussian ellipti distributions onvolved with the telesope beam (the values of
the axes ratio of the tted ellipse and the relative oordinates of its enter are given in
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Table 4 from [23℄). As far as the following analysis is performed within the framework of
spherially-symmetri model, we have seleted 16 ores whih emission regions geometry is
lose to the irular one (the axes ratio of the tted ellipse does not exeed 2), with total
uxes higher than 5 Jy and with sizes higher or of the order of the main telesope beam
(24
′′
) [23℄. The iterative Marquard-Levenberg method has been used (see e.g. [28℄) for tting
model distributions onvolved with the beam into the observed maps. The values of model
parameters and their unertainties have been determined on its basis.
3. THE ANALYSIS WITH POWER-LAW FUNCTIONS
As far as the soures are optially thin at the frequeny of observations (ν), the intensity
of their emission an be given by the following integral along the line of sight (see e.g. [29℄):
Iν =
∫
Bν [T (l)] ρ(l) kν dl (1)
where Bν [T (l)] is the Plank funtion, T (l) is a dust temperature, ρ(l) is a density, kν is a dust
absorption oeient. The onvolution of Iν with the telesope beam gives the observed
intensities. If dust temperature along the line of sight is onstant and the properties of dust
grains are also onstant (kν = const), the observed intensities are proportional to dust and
gas olumn densities (given that the gas-to-dust mass ratio is onstant) in the olumn having
ross-setional area equal to the projetion of the main beam.
If one approximates density prole in the ores by power-law funtion, it is possible to
estimate its power-law index from observational data. For this purpose a two-dimensional
power-law funtion with arbitrary power-law index (b−p, where b is a projeted distane from
the enter of map) onvolved with the beam has been tted into the maps of the ores. An
amplitude of the tting funtion, a value of additive onstant term, oordinates of a enter
and power-law index p are varied in order to get minimum of disrepany. As far as a funtion
with single power-law index p leads to unsatisfatory results in most ases (below, in Fig. 2
the results of tting by suh a funtion is shown by dots for G268.42), it has been replaed
by omposite power-law funtion for whih power-law indies in inner and outer ore regions
are dierent. The value of division radius between these regions is varied to get minimum
of disrepany. The values of power-law indies for inner and outer regions (pi and pout,
respetively) as well as angular and linear values of division radius between these regions
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are given in Table 2. Unertainties derived from the tting are given in brakets. The ores
that belong to the same region are marked by numbers. Their numbering is taken from [23℄.
In addition, G291.27(4) with relative oordinates (182
′′
, 34
′′
) is inluded into the list. For
two ores in G316.77 and for G345.01(2) the results of tting by power-law funtion with
single power-law index for the whole ore and onvolved with the telesope beam are given
(the pi and pout values are the same for them). A presene or an absene of the IRAS soure
within the ore is indiated in the last olumn of the table. The examples of the observed
intensities and tted funtions for eight sample ores are shown in Fig. 2 as one-dimensional
dependenes on the distane from ore enter.
If dust properties do not vary with radius at least for inner regions of the ores, the
power-law index for radial density prole an be obtained from the following relation [29℄:
α ≈ p + 1−Qq (2)
where q is a power-law index for dust temperature radial dependene; Q = (x ex)/(ex − 1)
is a orretion fator; x = h ν/KB T ; h and KB are the Plank and the Bolzmann onstants,
respetively; ν is a frequeny; T is a dust temperature. The q value depends on β, the
power-law index of the dependene of dust optial depth on frequeny (q = 2/(β + 4) [30℄).
As in [23℄ the β value is set to 2; in this ase q = 0.33.
The ores without heating soures are most probably isothermal (q = 0). The dust
temperatures for the ores with IRAS soures [23℄ and the αi values for inner regions of the
ores, alulated using these temperatures, are given in Table 2. These values lie in the range
1.1− 2.2 in aordane with the ranges found by other authors for the samples of high-mass
star-forming regions [3134℄. The mean value of αi is 1.6(0.3). The values of 〈αi〉 for the
ores with and without IRAS soures are lose to eah other within the standard deviations
given in brakets. They are 1.5(0.3) and 1.8(0.3), respetively. The αout index for the outer
regions of the ores is systematially higher than αi.
4. THE ANALYSIS WITH HYDROSTATIC MODELS
As far as absolute values of power-law indies of radial density proles in the ores are
higher on periphery than in inner regions (see Setion 3), it is possible to use the models
of hydrostati equilibrium spheres onned by external pressure for their desription. The
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power-law index α of the ρ ∝ r−α dependene rises with the distane from the enter in these
models. The moleular line widths observed in the sample ores are onsiderably higher that
the thermal ones [17, 23℄, therefore, instead of using standard Bonnor-Ebert model one
should onsider a modied" model (see e.g. [9℄) whih inludes, apart from the thermal
pressure, the pressure from random non-thermal motions. If the latter is homogeneous and
isotropi (miroturbulent approximation), its ontribution an be taken into aount as an
additional term in the equation of state:
P = ρ (
k T
m
+ V 2nt) ≈ ρ V 2nt (V 2nt ≫
k T
m
) , (3)
where m is a mean moleular mass, Vnt is a mean veloity of non-thermal motions. Density
distribution an be obtained using Lane-Emden equation for isothermal sphere:
1
ξ2
d
dξ
(
ξ2
d ψ
dξ
)
= e−ψ , (4)
where ψ(ξ) = − ln(ρ/ρc), ξ = r · a is a dimensionless radius, a = V −1nt
√
4pi Gρc, where G
is the gravitational onstant. The boundary onditions ψ(0) = 0, ψ′(0) = 0 are used for
solving the equation (4).
By solving the equation (4) we obtain density and olumn density proles. Having al-
ulated the onvolution of olumn density distribution with the telesope beam and having
tted it into the maps, it is possible to estimate disrepany aording to whih inrements
of the parameters are alulated. An amplitude of the tted funtion, an additive onstant
term, oordinates of the enter, a-parameter and radius of a sphere (Rmax) are varied for
eah ore when model proles are tted into the maps. Using the values of amplitude and a-
parameter one an alulate Vnt and ρc. This model, thus, allows to determine suh physial
parameters as entral density, dispersion of turbulent veloities and size of a ore. The om-
parison of the tting results of the modied Bonnor-Ebert model and omposite power-law
funtion (Setion 3) has not revealed the preferene of any of them aording to the value
of disrepany.
The results obtained from applying the modied Bonnor-Ebert model are given in Table 3.
Dust temperatures whih are need to alulate the Plank funtion have been taken from [23℄
(Table 2) for the ores with IRAS soures or have been set to 20 K for the ores without inner
soures. The values of entral density (nc = ρc/m) and orresponding Doppler line width
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(∆Vnt =
√
8 ln 2 Vnt) are given in the olumns 2 and 3 of Table 3. Unertainties alulated
from tting are given in brakets. Atual unertainties are most probably higher than those
given in the table due to unertainty in dust absorption oeient and unertainty in dust
temperature for the ores without inner soures. The gas-to-dust mass ratio is set to 100
while dust absorption oeient at 250 GHz is set to 1 m
2
g
−1
[35℄. An exat value of this
oeient for our sample ores is unknown. Depending on the evolutionary phase of a ore,
the absorption oeient value an vary up to two times on the one or the other side [36℄.
This unertainty an lead to the unertainty in nc up to two times and to the unertainty
in Vnt up to
√
2 times. The N2H
+
(10) and CS(54) line widths [17, 23℄ observed towards
the ore enters are given in Table 3 for omparison. In last two olumns the values of
Rmax and ξmax = ξ(Rmax) are given. The ores with ξmax > 6.5 are unstable with respet to
gravitational ollapse [3, 19℄.
The distributions derived from the polytrope and the logotrope equations of state have
been tted into the maps of several objets obtained with high signal-to-noise ratios. The
Lane-Emden equation for the ase of polytrope for N 6= −1 an be written in the form [21℄:
1
ξ2
d
dξ
(
ξ2
d θ
dξ
)
= −|N + 1|
N + 1
θN , (5)
where ξ = r · a, a = V −1nt
√
4pi Gρc (N + 1)−1.
For the ase of logotrope this equation is written in the form:
1
ξ2
d
dξ
(
ξ2
d θ
dξ
)
= θ−1 , (6)
where ξ = r · a, a = V −1nt
√
20piGρc. For solving the equations (5),(6) the boundary ondi-
tions: θ(0) = 1, θ′(0) = 0 are used.
The polytrope models both with negative and positive values of the N index are used for
the data analysis. The omparison with the modied Bonnor-Ebert model showed that the
latter is preferable than the logotrope model in all ases and than the polytrope models in
most ases as it gives lower disrepany values, yet, in some ases dierenes are insigniant.
In two ases (G 270.26 è G 285.26) an appliation of the polytrope models with positive N
gives somewhat lower disrepany value than the Bonnor-Ebert model, yet, the dierenes
are too small to onrm reliably the preferene of any model. Moreover, these ores are
probably not ompletely resolved in the observations (see Setion 5). The physial parame-
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ters derived from the polytrope model for these two objets are given in Table 4. To make
a nal onlusion about the preferene of the polytrope models with positive N one needs
observations with higher signal-to-noise ratios. The intensity distributions of dust emission
and the urves orresponding to dierent models are shown in Fig. 3 as one-dimensional
dependenes on the distane from the enter for two representative ores.
5. DISCUSSION
Taking into aount probable unertainties of the estimates derived from tting model
distributions into the maps one an make a onlusion that the ∆Vnt values orrespond to
moleular line widths (see Table 3) with exeption of G 291.27(1) and, probably, G 316.77(5).
In several ases the CS(54) line widths are onsiderably higher than the N2H
+
(10) ones
whih annot apparently be assoiated with the dierene in optial depth [23℄ but an
reet the dierene in non-thermal veloities of gas that eetively emits in eah of these
lines. It is known that line widths of nitrogen-bearing moleules, suh as NH3 are N2H
+
,
are systematially lower than of the other dense gas traers, suh as CS, HCN, HCO
+
(see,
e.g. [37℄), whih an be onneted with hemial dierentiation eets. In our ase the fat
that the ∆Vnt value is lose to the one or another moleular line width an indiate whih
moleular distribution better orrelates with total gas and dust distribution in given ore.
The omparison of entral densities obtained from the Bonnor-Ebert model with densities
derived from LVG analysis of the CS(54) and CS(21) intensities for seven sample ores
[23℄ reveals both proximity (G269.11(1) and G294.97(1)) and disrepany in these values.
Note, that model density estimates depend on the CS line intensity ratios on the whole
and only weakly depend on intensities itself in the range of kineti temperatures, densities
and olumn densities typial for the studied objets. In the ase of steep density gradients
the CS(54) and CS(21) emission region sizes are dierent, whih an ause dierenes in
density estimates obtained with dierent spatial resolution. Suh gradients probably exist
in G270.26 and G285.26 for whih densities aording to the Bonnor-Ebert model are more
than an order of magnitude higher than densities obtained from LVG analysis of the data
onvolved to the 50
′′
beam [23℄. The sizes of these ores in ontinuum are lose to the main
beam size of the antenna pattern and these soures are probably not ompletely resolved
even in ontinuum observations. Note, that at high densities and low temperatures the
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CS abundanes an drop due to depletion onto dust grains toward the enters of the ores
without inner soures. This eet an underestimate entral densities alulated from LVG
analysis. However, it is probably not the ase for the onsidered objets whih ontain inner
heating soures. The LVG densities for G268.42 and G291.27(1) appear to be ∼ 2 times lower
than those derived from the Bonnor-Ebert model whih an be onneted with the fat that
the atual value of dust absorption oeient is higher than the standard value used for
these soures (see Setion 4). The density obtained from LVG alulations for G265.14(1) is
an order of magnitude higher than the derived from the Bonnor-Ebert model.
It is important to note that the ores assoiated with high-mass star-forming regions an
be inhomogeneous on the sales unresolved by modern instruments (see [38℄ and referenes
therein). There are impliations that enhaned density regions in the sample ores also ould
not ll the telesope beam [23℄. It is possible that an exess of the LVG density upon the
density derived from the Bonnor-Ebert model for G265.14(1) is onneted with the fat that
the CS emission omes from the lumps with enhaned density and low lling fator whereas
density prole derived from dust emission is related to the values averaged over the telesope
beam.
In general, the ores studied in the present paper appear to look very like hydrostati
Bonnor-Ebert spheres taking into aount turbulent pressure, while suh physial parame-
ters as entral density, veloity dispersion and size of a ore alulated from this model do
not ontradit independent estimates. Note, however, that the ξmax value is higher than
the ritial one more than in half ases, implying their instability in the framework of the
Bonnor-Ebert model. We found no orrelation between a presene or an absene of losely
loated IRAS soure and stability of a ore. Although there are indiations in literature that
the Bonnor-Ebert proles an also hold for unstable slowly ollapsing objets [7, 8℄, this
fat needs further exploration. Note, that model alulations of the struture of turbulent
moleular louds predit an existene of non-equilibrium density utuations whih density
proles an be lose to those followed from the Bonnor-Ebert model, while physial param-
eters derived from this model onsiderably dier from those initially given [11℄. In order to
get denite onlusion is it orret to apply hydrostati models to the onsidered objets the
observational data with higher signal-to-noise ratios are needed.
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6. CONCLUSIONS
The estimates of radial density proles for the sample of dense ores assoiated with
high-mass star-forming regions from southern hemisphere have been done using the data of
observations in ontinuum at 250 GHz. For this purpose two-dimensional funtions are tted
into the observed maps. The funtion tted is a onvolution of the telesope beam funtion
and dust olumn density distribution whih is set either arbitrary power-law funtion or the
one followed from various hydrostati models.
An analysis using power-law funtions showed that radial density proles for the inner
regions of 16 ores (at distanes
<∼ 0.2− 0.8 p from the enter) are lose on average to the
ρ ∝ r−α dependene, where α = 1.6± 0.3. In the outer regions density drops steeply.
Among hydrostati models the modied Bonnor-Ebert model whih desribes a sphere
with thermal and non-thermal (miroturbulent) motions onned by external pressure, as
well as the polytrope and the logotrope models have been onsidered. The modied Bonnor-
Ebert model gives the best results pratially in all ases. With a help of this model the
estimates of entral density, non-thermal veloity dispersion and ore size have been done.
The alulated values of entral densities lie in the range: 6 · 104− 2 · 107 m−3, non-thermal
veloity dispersions expressed in the form of Doppler line widths lie in the range: 2−12 km/s,
ore sizes are 0.24 − 1.05 p. The omparison of the entral densities with the densities
obtained from alulations of the CS moleule exitation [23℄ has been done. The dierenes
in the values revealed in several ases are probably onneted with the presene of density
inhomogenities on the sales smaller than the telesope beam. The non-thermal veloity
dispersions are in agreement with the values obtained from moleular line observations in
most ases.
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Figure 1. The examples of ontinuum maps at 250 GHz taken from [23℄ for two sample objets.
The positions of IRAS point soures are indiated by stars. The unertainties of these positions are
indiated by ellipses. Distint ores for G265.14 are indiated by numbers.
Table 1. Soure list
Soure RA (2000) De (2000) D
(h) (m) (s) (o ′ ′′) (kp)
G 265.14+1.45 08 59 24.7 −43 45 22 1.7 [24℄
G 268.42−0.85 09 01 54.3 −47 43 59 1.3 [24℄
G 269.11−1.12 09 03 32.8 −48 28 39 2.6 [24℄
G 270.26+0.83 09 16 43.3 −47 56 36 2.6 [24℄
G 285.26−0.05 10 31 30.0 −58 02 07 4.7 [24℄
G 291.27−0.71 11 11 49.9 −61 18 14 2.7 [25℄
G 294.97−1.73 11 39 12.6 −63 28 47 1.2 [24℄
G 316.77−0.02 14 44 58.9 −59 48 29 3.1 [26℄
G 345.01+1.80 16 56 45.3 −40 14 03 2.1 [26℄
G 351.41+0.64 17 20 53.4 −35 47 00 1.7 [27℄
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Figure 2. The examples of the observed intensities and tted two-dimensional model distributions,
represented as one-dimensional dependenes of ux densities on the distane from the enter for
eight sample objets. The model distribution is a onvolution of omposite power-law funtion and
the telesope beam. For G268.42 the result of tting by a power-law funtion with single power-law
index is shown by dots (an additive onstant term is set to zero). Dashed vertial lines denote
division radius between inner and outer regions for whih power-law indies are dierent.
14
Figure 3. The results of tting of model distributions into the maps of two ores with highest
signal-to-noise ratios. Solid urves orrespond to the modied Bonnor-Ebert model, the dashed ones
orrespond to the logotrope model, the dotted ones orrespond to the polytrope model with N = −2.
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Table 2. The results obtained from tting by power-law funtions
Soure T pi pout αi ∆ΘS RS IRAS
(K) (
′′
) (p)
G 265.14+1.45 (1) 30 0.54(0.07) 1.3(0.1) 1.14 25.0 0.21 +
G 265.14+1.45 (2) 0.33(0.05) 0.89(0.08) 1.33 37.5 0.31 
G 265.14+1.45 (3) 30 0.79(0.05) 1.4(0.1) 1.39 32.5 0.27 +
G 268.42−0.85 35 1.04(0.02) 1.42(0.06) 1.65 40.0 0.25 +
G 269.11−1.12 (1) 1.05(0.04) 1.60(0.08) 2.05 27.5 0.35 
G 270.26+0.83 29 1.09(0.09) 1.52(0.05) 1.69 17.5 0.22 +
G 285.26−0.05 (1) 33 1.36(0.03) 1.84(0.04) 1.97 22.5 0.51 +
G 291.27−0.71 (1) 25 0.83(0.01) 1.24(0.02) 1.42 37.5 0.49 +
G 291.27−0.71 (3) 0.95(0.06) 1.2(0.3) 1.95 60.0 0.79 
G 291.27−0.71 (4) 0.50(0.05) 1.5(0.5) 1.50 32.5 0.43 
G 294.97−1.73 (1) 27 0.72(0.03) 0.97(0.04) 1.31 35.0 0.20 +
G 294.97−1.73 (2) 0.81(0.06) 0.94(0.05) 1.81 30.0 0.17 
G 316.77−0.02 (4) 0.92(0.17) 0.92(0.17) 1.92 
G 316.77−0.02 (5) 1.16(0.26) 1.16(0.26) 2.16 
G 345.01+1.80 (2) 0.56(0.13) 0.56(0.13) 1.56 
G 351.41+0.64 (2) 0.44(0.07) 1.05(0.08) 1.44 25.0 0.21 
T (K) is a dust temperature [23℄, pi and pout are power-law indies of the tting funtions for inner and
outer ore regions, respetively, αi is a power-law index of radial density prole for inner regions, ∆ΘS and
RS are angular and linear separation radius values between inner and outer regions, respetively.
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Table 3. The results of using the modied Bonnor-Ebert model
Soure nc ∆Vnt ∆V (N2H
+
) ∆V (CS) Rmax ξmax IRAS
(m
−3
) (km/s) (km/s) (km/s) (p)
G 265.14+1.45 (1) 1.4(0.4) 105 3.6(1.3) 2.58(0.04) 2.6(0.1) 0.24(0.02) 3.3(1.2) +
G 265.14+1.45 (2) 1.6(0.4) 105 2.7(0.7) 2.34(0.03) 2.0(0.1) 0.27(0.02) 5.2(1.1) 
G 265.14+1.45 (3) 5.7(0.9) 104 4.3(1.2) 1.95(0.03) 4.3(1.2) 0.36(0.02) 2.7(0.7) +
G 268.42−0.85 1.9(0.2) 106 3.9(0.2) 2.64(0.09) 3.4(0.1) 0.36(0.01) 16.4(0.8) +
G 269.11−1.12 (1) 1.9(0.5) 106 5.2(0.9) 3.23(0.03) 5.8(0.1) 0.52(0.02) 18.4(2.4) 
G 270.26+0.83 1.6(1.4) 107 4.6(2.7) 3.42(0.03) 4.2(0.1) 0.36(0.01) 41.7(16.6) +
G 285.26−0.05 (1) 2.4(0.6) 107 6.4(1.0) 3.09(0.39) 5.0(0.1) 0.67(0.02) 66.3(7.4) +
G 291.27−0.71 (1) 2.1(0.1) 106 11.7(0.4) 2.31(0.15) 5.0(0.2) 0.76(0.01) 12.2(0.4) +
G 291.27−0.71 (3) 1.2(0.2) 105 6.7(1.5) 0.50(0.02) 3.3(0.7) 
G 291.27−0.71 (4) 2.1(0.2) 105 4.1(0.4) 2.29(0.03) 2.9(0.1) 1.05(0.09) 15.4(1.7) 
G 294.97−1.73 (1) 3.2(0.3) 105 2.2(0.1) 2.36(0.04) 2.9(0.3) 0.35(0.01) 12.0(0.8) +
G 294.97−1.73 (2) 6.2(1.0) 105 2.2(0.3) 2.57(0.06) 2.3(0.2) 0.44(0.03) 21.0(2.3) 
G 316.77−0.02 (4) 1.9(0.5) 105 3.4(0.6) 3.31(0.01) 4.0(0.3) 0.80(0.07) 13.6(2.2) 
G 316.77−0.02 (5) 6.2(1.2) 104 6.5(2.1) 3.20(0.01) 3.9(0.3) 0.53(0.03) 2.7(0.9) 
G 345.01+1.80 (2) 3.4(2.0) 105 3.3(1.5) 3.30(0.01) 3.1(0.1) 0.45(0.09) 10.3(3.9) 
G 351.41+0.64 (2) 1.4(0.3) 106 8.0(1.8) 4.38(0.02) 7.7(0.1) 0.28(0.02) 5.4(1.1) 
nc is a entral density, ∆Vnt is a Doppler width orresponding to mean veloity of non-thermal motions,
Rmax is a sphere radius, ξmax is a dimensionless radius.
Table 4. The results of using the polytrope model
Soure N nc ∆Vnt Rmax
(m
−3
) (km/s) (p)
G 270.26+0.83 8 3.4(0.5) 106 4.8(0.5) 0.58(0.07)
G 285.26−0.05 (1) 15 2.5(0.5) 107 7.6(1.0) 0.82(0.02)
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